In northern Europe and Scandinavia, there is a tradition called Didaktik. It can be seen as both the art of teaching and as the "science for teachers", helping us teachers answering didactic questions about WHY?, WHAT? and HOW? to teach (and support learning). Many areas of subject-specific Didaktik have in recent decades evolved from mainly practice-based methodology to quite independent research areas. This applies, for example, to the field of science-Didaktik (i.e., Science Education). Part of this field has a special interest in educational activities for socio-ecojustice. For instance, it can include complex issues used in teaching to build bridges across different curriculum subjects, among them STEM-subjects, in support of sustainability, reflexive Bildung and socio-political activism. The focus in this paper is on socalled didactic models and modelling aiming at actions for socio-ecojustice. In particular, the paper presents a model for eco-reflexive Didaktik, an example of a didactic model. Didactic modelling is the name for the processes when didactic models are used and developed, often by researchers in collaboration with practitioners. The didactic model in focus here is based on philosophical ideas and orientations, such as holism, critical realism, egalitarianism, altruism, reconstructionism and critical pedagogy.
In recent decades, many areas of subject-specific Didaktik have evolved from mainly practice-based methodology to quite independent research areas (Sjöström, 2018a) . This applies, for instance, to the field of science-Didaktik (i.e., Science Education). Part of this field has a special interest in educational activities for socio-ecojustice. For example it can include complex controversial issues used in teaching to build bridges across different curriculum subjects -among them STEM-subjects -in support of sustainability, reflexive Bildung and socio-political activism (Sjöström & Rydberg, 2018) .
In teaching practice, so-called Didaktik-models (in the following called didactic models) can be used both as tools for analysis and for planning of teaching (e.g. Arnold, 2012; Jank & Meyer, 2018) . The main aim of didactic models is to help us teachers in our didactic choices (e.g. Wickman, Hamza & Lundegård, 2018; Sjöström, 2019) . Models can be used, for example, in the design, action and analysis of teaching, but also for critical meta-reflection about teaching traditions, prevalent practices or didactical dilemmas. There are three main types of didactic models, although many models -as the one in focus in this paper -are mixtures of these:
• Relevance models, which help us answer the didactic WHY-question (it is about intentions, aims and objectives) • Content models, which help us answer the didactic WHAT-question (it is about topics of instruction)
• Models for improved practice, which help us answer the didactic HOW-question (it is about methods of instruction and media used in instruction)
The Didaktik tradition focuses predominantly on the WHY-and WHAT-questions, while the AngloAmerican teaching tradition focuses more directly on the HOW-question (e.g. Kansanen, 1999; Duit, 2015) . Klafki developed didactic models for Bildung-oriented Didaktik (e.g. Vásquez-Levy, 2002) . For the science subjects Professor Ingo Eilks from the University of Bremen, Germany, together with coworkers has formulated and empirically evaluated a didactic model for socio-critical and Bildung-oriented science teaching (e.g. Marks, Stuckey, Belova & Eilks, 2014) . I, with Eilks in particular, have further elaborated on the Bildung-concept in relation to the science subjects (e.g. Sjöström, 2013; Sjöström et al., 2017; Sjöström & Talanquer, 2018) .
When didactic models are formulated, used and/or developed, this may be referred to as 'didactic modelling' (Sjöström, 2019) . In this paper, the focus is on didactic models and modelling aiming at actions and activism for socio-ecojustice. By activism in science and technology education I mean the same as Alsop and Bencze (2014) did. In particular, the paper presents a model for eco-reflexive Didaktik, an example of a didactic model. The rest of the paper is subdivided into the following four parts: Didactic models and modelling; Powerful knowledge, critical literacy and eco-reflexive Bildung; Science education for socio-political activism; and A didactic model for socio-ecojustice.
Didactic models and modelling
Two fundamental didactic models are the didactic questions (WHY?, WHAT?, HOW? etc.) and the classical didactic triangle (teacher-content-student) (see Figure 1) . However, there are many more models: both comprehensive and detailed, abstract and concrete, and general and subject-specific (Sjöström, 2019) . Didactic models can be used both as analysis tools and as tools in the planning of teaching (e.g. Arnold, 2012; Wickman, 2014; Jank & Meyer, 2018) . Almqvist, Hamza and Olin (2017, p. 21) write (my translation): "Didactic models can look different and have different purposes. In particular, they should enable didactic analysis of any part of the teaching, such as the selection of teaching content, planning of how the content should be realized in the classroom, how the teaching should be assessed or to understand what happened during the lesson, why it happened and how the teaching could be modified". There are also more comprehensive didactic models on, for instance, philosophical views, teaching traditions and teacher competencies. Examples of research-based and teaching-oriented didactic models are organizing purposes , didactical dilemmas regarding controversial issues teaching (Rydberg, 2018; Sjöström & Rydberg, 2018) and key elements in teaching about risk (Schenk et al., 2019) . The models have the potential to change practice, but practice will also affect the models. Such interaction between theory and practice has been called didactic modelling (e.g. Ingerman & Wickman, 2015) . Blomhøj and Højgaard Jensen (2007, p. 26) have another take on didactic modelling (my translation): "Didactic modelling is our term for a systematic, research-based and reflected development of an education practice". In other words, it means that didactic knowledge is developed by teachers in collaboration, in one way or another, with Didaktikresearchers (e.g. Ingerman & Wickman, 2015; Hamza et al., 2018) ; moreover, it creates opportunities for teachers' systematic development of their teaching. The starting point is always one or more didactic models that are tested and refined in teaching practice (Sjöström, 2019) . Didactic models can be traced back to Klafki's didactic analyses in the late 1950s, with five areas of questions (Klafki, 1995; Duit, 2015; Sjöström & Eilks, accepted) . Ingerman and Wickman (2015) see didactic models as a way of introducing us as teachers to a more general form of didactic analysis. We must balance different purposes of teaching with each other, thus focusing on the different functions that education should meet, that is, qualification, socialization and subjectification (Biesta, 2009) . In this paper, the focus is on what can be called emancipatory subjectification. Students should not be forced to have any specific views or values -except general democratic thinking -but education always needs to expose students to and highlight well-informed alternative views, thinking and facts to give them the possibility to question mainstream and/or antidemocratic discourses. In line with these thoughts, Alexander (2018, p. 914 ) phrased the following: "Pedagogy worthy of the designation 'critical' must not only initiate into particular ethical viewpoints but also offer exposure to alternative perspectives". Similarly, but with more focus on content matter and within the European didactic tradition, Hopmann (2007, p. 117) claims, "Didaktik and Bildung require normativeness […] they challenge the teacher to be aware of the unavoidable normativeness in every dealing with whatever subject matter."
Powerful knowledge, critical literacy and eco-reflexive Bildung
One understanding of our world is that we live in a risk society (Beck, 1992) , in which citizens, professionals and politicians must be aware of and able to manage different risks. Scientific knowledge is one of several necessary knowledge bases (Elmose & Roth, 2005) . In line with this, science and technology education must be designed with the purpose of educating critical-democratic citizens (e.g. Sjöström & Eilks, 2018) . Hodson (2011) has argued for a critical scientific, technological and environmental literacyshortened to critical scientific literacy. The aim of critical scientific literacy is to have knowledge and abilities for being an autonomous, responsible-taking and action-knowledgeable citizen, working in the interest of socio-ecojustice and global sustainability. Elmose and Roth (2005, p. 21 ) called this Bildung, and it "involves competences for self-determination, constructive participation in society, and solidarity towards persons limited in the competence of self-determination and participation". It is praxis-oriented, in addition to being oriented towards consciousness and critical literacy. In line with this, Mogensen and Schnack (2010, p. 60) argued that their concept of action competence is "closely linked to democratic, political education and to […] the notion of 'Bildung'."
According to Biesta (2012a, p. 817) , "the role of the individual in the process of Bildung, […] has to be understood as a reflexive process", that is, a process were the individual establishes both a relationship and a critical stance towards the existing culture and society. In this process of emancipatory subjectification, the individuals become "autonomous -subjects of action and responsibility" (Biesta, 2012b, p. 7) . This phrase "tries to capture a conception of human subjectivity that is not selfish or self-centered but always understood as being in responsible relation with other human beings and, by extension, with the natural world more generally" (Biesta, 2013, p. 739) . Biesta (2012b, p. 16 ) regards this as "highly political, as it intervenes in and reconfigures the existing order of things". To specify the meaning of Bildung today, we have to base it on the fact that we live in a globalised risk society with many global and ecological challenges (e.g. Straume, 2015; Taylor, 2017; Sjöström et al., 2017; Roselius & Meyer, 2018) . Horlacher (2016, p. 118) has asserted that Bildung can be "seen as a tool to promote political education, and foster public spirit and identity" in our society. When it is oriented towards ecological awareness, I have previously called such an orientation eco-reflexive Bildung (Sjöström, 2018b) .
Outside the Bildung-traditions, but with many similarities to Klafki's categorical Bildung-thinking (Bladh, Stolare & Kristiansson, 2018) , Young (2013) emphasised the need of every citizen to have socalled powerful knowledge. It is relevant knowledge developed within disciplinary contexts. In other words, it refers to discipline-grounded knowledge important for all. Young (2013, p. 118) contends that "Powerful knowledge opens doors: it must be available to all children […] It transcends and liberates children from their daily experience."
In traditional science education, the focus has been on scientific concepts and models. Compared to both the "powerful knowledge"-conceptualisation by Young and the "categorical Bildung"-thinking by Klafki, a relevance focus has been missing. In addition to (a) scientific concepts and models, both (b) scientific processes -NOS (Nature of Science) -and (c) societal contexts -STSE (Science-TechnologySociety-Environment) -should be emphasised in a socio-critical and eco-reflexive Bildung-oriented science education (Sjöström & Eilks, 2018) . In practice, it would mean including more philosophical, ethical and socio-political perspectives in science teaching, and the focus should be on problematization, understanding uncertainties and balancing the benefits and risks of science. In addition to these three legs -concepts, NOS and STSE -Hodson (2003) also suggested socio-political activism as a fourth leg. In a paper about different ways of using the concept of Bildung in the international science education literature, I together with co-authors merged NOS-and STSE-contextualisations to one approach and called the remaining three approaches conceptual, contextual and critical (Sjöström et al., 2017, p. 182) . The latter approach is connected to eco-reflexive Bildung and also a Vision III of scientific literacy. The meaning of Vision III will be presented in the next section.
Science education for socio-political activism
The dominant model for working with controversial issues in science education is referred to as socioscientific issues (SSI) (see e.g. Pedretti & Nazir, 2011) . It is typically complex and relevant social issues with a science base (see e.g. Ratcliffe & Grace, 2003; Zeidler, Sadler, Simmons, & Howes, 2005) . However, it is not a uniform teaching model. Although the teaching has the same origin, there are several different orientations on such teaching (Pedretti & Nazir, 2011) . Simonneaux (2014) has discussed different orientations of SSI-education using a continuum from "cold" (mainly emphasizing, for instance, monodisciplinarity, scientific learning and epistemic values) to "hot" (also emphasizing transdisciplinarity, political citizenship and philosophical values). In the middle of Simonneaux's (2014) model, we find, for example, knowledge about science, critical thinking, and scientific citizenship. Although STSEcontextualization is emphasized, the focus is on cognition and evidence-based argumentation. This is problematized at the hot end, which also contains philosophical reflection and socio-political activism. Simonneaux's (2014) chapter is published in an anthology oriented towards critical, radical and activist-oriented Science and Technology education, that is, ST education at the hot end. The editors of the anthology are Bencze and Alsop (2014) . They discussed four maxims for such education praxis: contemporary conditions, democratic political theory, subjectivities and agency, and morals and ethics. Some keywords describing the anthology are sustainability discourses, Science and Technology Studies (STS), citizen science education, critical pedagogy, transformative learning, SSI, reflexive inquiry and research-informed activism-projects (Bencze & Alsop, 2014) . has compared mainstream SSI (e.g. Zeidler et al., 2005) -placed in the middle of Simonneaux's continuum -with other science-society education approaches, such as STEM (ScienceTechnology-Engineering-Mathematics), SAQ (Socially Acute Questions), and STEPWISE (Science & Technology Education Promoting Wellbeing for Individuals, Society & Environments). He described the education purpose of mainstream STEM, which is at the cold end of Simonneaux's continuum, to be providing human capital. The education purpose of SSI is the development of scientific knowledge needed for socio-scientific reasoning, that of SAQ is to develop a critical discourse, and that of STEPWISE is to develop knowledge for activism and socio-ecojustice. Both SAQ and STEPWISE are at the hot end of Simonneaux's continuum. In a similar organizer, I together with Eilks used the concepts of Vision I, II and III of scientific literacy and STEM education (Sjöström & Eilks, 2018) . Vision I is at the cold end, and Vision III at the hot end (see further below).
Vision I and II relate to Roberts' (2007) two classic visions, while we introduced a third that we called Vision III (Sjöström & Eilks, 2018) . It includes critical aspects that aim at philosophical reflection and socio-political actions. Science education based on eco-reflexive Bildung and Vision III aims for both students and teachers to have a holistic, ethical and political attitude regarding STSE relationships (e.g. Sjöström, Eilks & Zuin, 2016) . One consequence of this is that teaching in curriculum subjects must orient itself towards both transdisciplinary perspectives (Sjöström & Rydberg, 2018) and powerful knowledge (Young & Lambert, 2014) .
As a basis for SSI discussions, the students should have access to both relevant scientific research bases and socio-political contextualisation. Nielsen (2012) has argued that students' arguments will not only come from rational scientific reasoning, but they will always also be strongly influenced by the individual's ideological and ethical views and own experiences, and should be allowed to be. In hot SSI teaching, we as teachers may need to handle strong emotions, a changing teacher role and complex assessment activities. As a result, we need to be aware of both the advantages and disadvantages of the various didactical options available (Rydberg, 2018) .
A didactic model for socio-ecojustice
Examples of didactic models that take the global challenges into consideration are as follows: the STEPWISE theoretical framework and pedagogical approach for activist Science and Technology education by Larry Bencze (2017, e.g. p. 20 and 27) and his co-workers, the so-called SSIBL-model (SSI+IBSE) developed by Ralph Levinson and the PARRISE consortium (2017, p. 480) , and the model/framework for socio-critical and Bildung-oriented science teaching by Eilks and his co-workers (Marks et al., 2014) . Here, I will present a developed version of the latter model/framework.
The didactic model in Figure 2 -a model for eco-reflexive Didaktik -is a revised and extended version of a "Framework outlining the socio-critical and problem-oriented approach to science teaching", initially published by Marks and Eilks (2009) . It has been republished several times, for example in Marks et al. (2014) and Sjöström, Rauch and Eilks (2015) . Furthermore, it has been tested (didactic modelling), in particular with chemistry teachers using different thematic themes, such as different plastics (Burmeister & Eilks, 2012; , different fuels (Eilks, 2002) , parabens as preservatives in personal care products (Garner, Siol & Eilks, 2014) , soaps with artificial musk fragrances (Marks & Eilks, 2010) , tattoos , doping (Stolz, Witteck, Marks & Eilks, 2013) , and "natural" cosmetics . For many of these cases, one can talk about a chemical oppression, where people are exposed to different risk-related chemicals often without being aware of the fact (Belova et al., 2017) . Then it is not enough with NOS-and STSE-contextualisations, in addition to scientific content knowledge. There is also a need for understanding the network of actors and the presence of various discourses (Sjöström & Stenborg, 2014) , as well as an awareness of alternatives and possibilities for action. The didactic model in Figure 2 , which has not been published before, takes this need into consideration. Furthermore, it -even more explicitly than its precursor -connects to the humanistic Didaktik-tradition and the didactic questions (WHY?, WHAT?, HOW?). Column one concerns the philosophical ideas behind the developed model. The initial model does not have a corresponding column. Many of the ideas in the column (holism, realism, egalitarianism, altruism) are taken from Bencze and Carter (2011) . For references about (eco)reflexivity see e.g. Sjöström et al. (2016) and Boström, Lidskog and Uggla (2017) . For references in science education about complex socio-environmental issues, see e.g. Colucci-Gray, Camino, Barbiero and Gray (2006) ; for critical realism, see e.g. Levinson (2018) and Zembylas (2006) ; for critical pedagogy, see e.g. Santos (2009) ; for reconstructionism, see e.g. Sjöström (2018b) ; and for humanized science/chemistry education, see e.g. Sjöström and Talanquer (2014) . See also Sjöström et al. (2016) ; Sjöström (2018b); and Sjöström and Eilks (2018) for further descriptions of the theoretical frameworks used in the development of the model.
Column two relates to the objectives (the didactic WHY-question). Ideas are taken from e.g. Sjöström and Eilks (2018) . Column three deals with the content (the didactic WHAT-question). Ideas are taken from e.g. Sjöström and Talanquer (2014) and Sjöström et al. (2016) . Column four concerns the practice (the didactic HOW-question). Ideas are taken from e.g. Bencze (2017) , and Eilks and his co-workers (e.g. Marks et al., 2014; Belova, Chang Rundgren & Eilks, 2015) . For a discussion about approaches to integrate cognitive and affective domains, see e.g. Littledyke (2008) .
Column five deals with the concrete structuring of lessons and projects, and it is similar to the corresponding column in the original framework by Marks and Eilks (2009) . The column concerns (1) first making a problem analysis, and (2) then clarifying the science background and context. One way to get an overview of the context from a critical perspective is to construct -or at least to study an already existing -actor-network map (Benzce, 2017 ). An example of an existing network map, recently published in this journal, is about the actors in the chocolate industry (Nagi, 2018) . The teaching is then followed by (3) resuming the socio-political-scientific controversy, (4) identifying alternatives and examples of actions for socio-ecojustice, and (5) meta-reflection, including analysis of knowledge emphases and possible activism.
Benzce (2017, p. 34) provides the following examples of actions for socio-ecojustice: join a cooperative that avoids food from factory farms, write a letter to a member of the government, produce posters with pros and cons, advertise about anti-consumerism, organize a boycott of products from companies that use child labour, bring reusable bags to grocery stores, and collect unused electronic equipment and recycle it. In teaching practice, such general examples can be discussed with the students, but also more specific cases can be highlighted. As examples, Krstovic (2017, p. 108) highlights teens that raise awareness of the impacts of bottled water and a student that developed a YouTube video about hidden actants in cosmetic products.
As described above, the precursor model of the didactic model in Figure 2 has been tested (didactic modelling) with a broad range of themes, mostly related to health and environment. However, the developed model (Figure 2) has not (yet) been worked with in practice, but models with many similarities have been tested by Bencze (2017) and his co-workers in the STEPWISE project. They conducted action research based on different STEPWISE models. Many of their findings regarding RiNA (Researchinformed & Negotiated Actions) projects are summarized in a figure in the STEPWISE book (Bencze, 2017, p. 667) . One of the findings is that by constructing actor-network maps, students are enlightened about problematic actants and become motivated to address problems.
The didactic model presented in this paper has Science Education in focus. However, it is mainly applicable also in Technology Education and Environmental Education. To be applicable in other curriculum subjects, it has to be modified (also didactic modelling) based on the characteristics of the specific curriculum subject. Good luck with your didactic modelling for socio-ecojustice!
